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Fig. Mean iron x-ray ﬂuorescence within carotid plaque plotted against
the source patient’s low-density lipoprotein (LDL) cholesterol in
symptomatic (blue squares) and asymptomatic (red triangles) carotid
plaques (R2 ¼ 0.388; two-tailed P ¼ .03).
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Thoracic Aorta
Jean M. Panneton, Kedar S. Lavingia, Sadaf S. Ahanchi. Eastern Virginia
Medical School, Norfolk, Va
Objectives: Our goal was to investigate the extent of aortic remodel-
ing after thoracic endovascular aortic repair (TEVAR) for intramural hema-
toma (IMH) of the thoracic aorta.
Methods: A retrospective review from 2006 to 2012 was conducted
of consecutive patients who underwent TEVAR for IMH. Computed to-
mography scans were analyzed using the TeraRecon digital workstation,
and primary data points included IMH thickness, diameter, and volume
measurements for aortic true lumen (TLD, TLV) and for total aorta
(TAD, TAV) at the site of maximal pathology. Aortic remodeling was evi-
denced by a TAD/TLD ratio closest to 1.0.
Results: Forty-four patients underwent TEVAR for IMH. Twenty-
ﬁve patients had an IMH with concomitant penetrating atherosclerotic
ulcer. Mean age was 71 6 11 years, with 57% female patients. Operative
indications included intractable pain in 31 (70%), rapidly progressing
IMH or conversion to dissection in 13 (30%), rupture in 10 (23%), and
uncontrolled hypertension in 6 (14%). Technically successful TEVAR
was performed in all patients, with 42 (95%) reporting complete relief
of symptoms. The 30-day mortality rate was 5%, with a 5% rate of para-
plegia or paraparesis. At a mean follow-up of 26 months, there were no
additional aortic-related deaths, and the reintervention rate was 11%. At
a mean computed tomography scan follow-up of 13 months, all measured
data points were statistically improved from pre-TEVAR to post-TEVAR:
thickness of IMH (12 mm vs 4 mm; P ¼ .01), mean TLD (35 mm vs
37 mm; P ¼ .04), mean TAD (47 mm vs 42 mm; P ¼ .02), TAD/
TLD ratio (1.35 vs 1.14; P < .01), and IMH volume (103 cm3 vs
14 cm3; P < .01). The mean D in TAD/TLD ratio preoperatively to post-
operatively for the reintervention group was D0.14, whereas the mean D
in the TAD/TLD ratio for the group without reintervention was D0.29
(P ¼ .05).
Conclusions: TEVAR is safe and effective in treating IMH, and based
on longitudinal computed tomography scan analysis, aortic remodeling is
evidenced by normalization of all measured indices.
Author Disclosures: J. M. Panneton: Consultant/speaker, Medtronic.
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Penetrating Aortic Ulcers: The Fate of the Untreated Aorta
Matthew V. Ingves, Adam H. Power, Guy DeRose, Thomas L. Forbes, Luc
Dubois,. Division of Vascular Surgery, London Health Sciences Centre and
Western University, London, Ontario, Canada
Objectives: Diffuse atherosclerotic disease increases the risk of pene-
trating atherosclerotic ulcer (PAU) development; however, much of the
literature has classiﬁed and studied PAUs as a localized pathology. This
study examined the changes in the anatomic characteristics throughout
the aorta along with outcomes in patients who underwent thoracic endovas-
cular aortic repair (TEVAR) for a PAU.
Methods: This was a retrospective review of patients who underwent
TEVAR for a PAU from 2000 to 2012. Standardized anatomic assessment
protocol of the untreated aorta (diameter, thrombus, calciﬁcation, ulcer) in
preoperative and postoperative scans was recorded as well as clinical
outcomes.
Results: Of 196 TEVARs, seven of eight patients who underwent
TEVAR for a PAU had follow-up imaging available. The mean age was
74 6 5.5 years, and 42.9% were male. Five of seven patients had a single
PAU, and two patients had three PAUs. The locations were aortic arch (n
¼ 2), descending thoracic aorta (n ¼ 8), and infrarenal aorta (n ¼ 1).
The mean PAU neck diameter and depth were 16.09 6 3.0 mm and
12.9 6 1.5 mm, respectively. Six patients were symptomatic, and three
had ruptured. Four patients had a concomitant intramural hematoma, and
there were two pseudoaneurysms. The mean length of aortic coverage
was 122 mm. One postoperative stroke occurred. The median follow-up
duration was 27 months. Two patients underwent a second TEVAR: one
for pseudoaneurysm expansion and one for stent migration; one postoper-
ative death occurred. The mean maximal calciﬁcation index of the aorta
(0.51 6 0.12) did increase slightly by 0.04 6 0.02 (P ¼ .06). Overall, there
was no signiﬁcant change in mean maximal diameter throughout the aorta.
Lastly, no new PAUs developed.
Conclusions: This study suggests that PAUs are a localized patho-
logic process with no further development of PAUs or signiﬁcant change
in aortic anatomy during follow-up in the untreated segments of aorta.
Aortic reinterventions were relatively common in this small series, although
they reﬂected progression of disease at the treatment site, not elsewhere in
the aorta.Author Disclosures: M. Ingves: Nothing to disclose. A. Power: Nothing
to disclose. G. DeRose: Nothing to disclose. T. Forbes: Nothing to
disclose. L. Dubois: Nothing to disclose.
Synchrotron Mapping of Carotid Artery PlaquedA Pilot Study
David Kopriva, MDCM, FRCS(C),1 Andrea Lavoie, MD, FRCP(C),2
Anastasye Kisheev,3 Josef Buttigieg, PhD3. 1Department of Surgery
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2Department of Medicine (Cardiology), University of Saskatchewan
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Objectives: This study compared the characteristics of symptomatic
and asymptomatic carotid plaques using x-ray ﬂuorescence maps of key el-
ements, including calcium, zinc, iron, sulfur, and potassium.
Methods: Patients undergoing carotid endarterectomy in the Regina
Qu’Appelle Health Region between April 2012 and May 2013 were
recruited. Clinical data were collected on study participants, including
age, gender, diabetes, ethnicity, smoking status, blood pressure, cholesterol
(total, high-density lipoprotein, low-density lipoprotein [LDL]), symptom-
atic status of the carotid plaque, date of last ipsilateral neurologic symptoms,
and date of surgery. Carotid plaques from participants were frozen,
sectioned in 10-mm slices, and desiccated onto Thermanox cover slips. Sec-
tions from the most active portion of each carotid plaque were selected for
synchrotron imaging. X-ray ﬂuorescence maps were obtained at the Stan-
ford Synchrotron Radiation Lightsource, using an energy of 13.45 KeV,
with 40-mm resolution and 200-msec dwell time. Bright light microscopy
was also performed to correlate synchrotron images with plaque location.
Results: Zinc, calcium, potassium, and sulfur colocalized in areas of pla-
que mineralization, both in symptomatic and asymptomatic carotid plaques.
The intensities of zinc, calcium, potassium, and sulfur ﬂuorescence were un-
related to the symptomatic status of the plaque. Iron localized in areas of pla-
que away from zinc and calcium. Iron-rich areas were subintimal and were
present in both symptomatic and asymptomatic plaques. Microscopy suggests
that iron deposits could be related to areas of previous plaque hemorrhage.
The intensity of iron ﬂuorescence did not correlate with the symptomatic sta-
tus of the carotid plaque. A correlation between iron ﬂuorescence in the pla-
que and LDL cholesterol in the source patient’s blood was noted (Fig).
Conclusions: Synchrotron imaging of zinc, calcium, sulfur, potas-
sium, and iron did not show differences between symptomatic and asymp-
tomatic carotid plaques. Plaque iron content appears to be related to the
source patient’s LDL cholesterol.Author Disclosures: D. Kopriva: Nothing to disclose. A. Lavoie: Nothing
to disclose. A. Kisheev: Nothing to disclose. J. Buttigieg: Nothing to
disclose.
Carotid Endarterectomy in Patients Undergoing Coronary Artery
Bypass Grafting in the Regina Qu’Appelle Health Region
Alexis Brassard, David Kopriva. University of Saskatchewan, College of
Medicine and Regina Qu’Appelle Health Region, Saskatchewan, Canada;
Department of Surgery, Qu’Appelle Health Region, Saskatchewan, Canada
Objectives: The timing of carotid endarterectomy (CEA) in patients
who have severe asymptomatic carotid stenosis and who are undergoing
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compared the postoperative neurologic outcomes in patients undergoing
CABG with and without concomitant CEA for severe asymptomatic carotid
stenosis.
Methods: Between 2002 and 2012 inclusive, 5248 patients under-
went CABG in our center. Of these, 438 were identiﬁed with carotid steno-
sis and their records reviewed. Patients with 70% to 99% asymptomatic
internal carotid stenosis identiﬁed before cardiac surgery formed the basis
of this study. Data were abstracted from the hospital record.
Results: Seventy-one patients were identiﬁed with asymptomatic
70% to 99% stenosis of at least one internal carotid artery at the time of
CABG. Of these, 48 patients had CABG only. The remaining 23 patients
(CABG/CEA) underwent CEA before CABG under the same anesthetic.
There were no differences between the groups in age, gender, diabetes,
smoking, or hypercholesterolemia. Patients undergoing CABG only
were more likely to have preoperative hypertension (97.9% CABG only
vs 82.6% CABG/CEA; P ¼ .04). There were no differences between
groups in postoperative atrial ﬁbrillation or the use of heparin/warfarin.
The duration of the surgical procedure was signiﬁcantly longer in the
CABG/CEA group (291 minutes vs 217 minutes CABG only; P <
.01), although there were no differences in heart-lung bypass or aortic
cross-clamp times between the groups. There were two fatal strokes, one
nonfatal stroke, and one nonstroke death in the CABG only group
(6.3% mortality, 6.3% stroke, 8.3% stroke or death). All strokes were ipsi-
lateral to the index carotid stenosis. There were no strokes or deaths in the
CABG/CEA group (P ¼ NS).
Conclusions: We demonstrate an ipsilateral stroke rate of 6.3% in pa-
tients with asymptomatic severe carotid stenosis undergoing CABG without
prior CEA. Patients undergoing combined CABG/CEA had no strokes,
but the trend did not reach statistical signiﬁcance.
Author Disclosures: A. Brassard: Nothing to disclose. D. Kopriva:
Nothing to disclose.
Resident Views on Vascular Ultrasonography Education: A Canadian
Perspective
Michael D. Clemente, BSc,1 Douglas Wooster, MD, FRCSC, FACS,
RPVI,2 Elizabeth Wooster, MEd, PhD(c)3. 1Schulich School of Medicine
and Dentistry, University of Western Ontario, London, Ontario, Canada;
2Department of Surgery, University of Toronto, Toronto, Ontario,
Canada; 3Leadership, Higher and Adult Education, OISE/University of
Toronto, Toronto, Ontario, Canada
Objectives: With the requirement to obtain RPVI certiﬁcation as of
2014 in American vascular surgery programs, formal vascular ultrasound
(VUS) training is expected in vascular surgery training. Canadian pro-
grams, however, do not have the same credentialing requirements, and
not all programs have formal VUS training. We sought to determine
whether Canadian trainees desire additional VUS training, how this
training should be delivered, and what role they see VUS playing in their
future practice.
Methods: An online questionnaire was sent to all residents and fel-
lows in vascular surgery programs in Canada. Qualitative and quantitative
analysis was performed on the data.
Results: Twenty of 50 trainees (40%) participated, representing nine
of 10 schools (90%), and 95% indicated being either “interested” or
“extremely interested” in VUS. Most anticipate that VUS will play a large
role in their future practice, including being able to understand and inter-
pret VUS data and images (90%), practicing as an interpreting physician
(90%), acting as a laboratory medical director (75%), physically performing
scans (75%), and owning/operating a vascular laboratory (75%). Sixty
percent of respondents plan to obtain RPVI certiﬁcation, 10% already
have their RPVI, and 30% plan to obtain RVT certiﬁcation. Most trainees
have obtained some informal VUS training (75%); 45% have had formal
VUS training in some format. On-site training (30%), specialty rotations
(25%), and e-learning (10%) were less common resources. 80% indicate
that they have not had enough exposure to VUS in their training.
Ninety-ﬁve percent also see a need for additional VUS training resources,
with hands-on training (100%) and interactive modules (68%) being the
preferred modalities. Didactic lectures (26%), videos (26%), and textbooks
(16%) were seen as less favorable resources.
Conclusions: There is a strong interest in VUS among current
trainees; however, there is a need for additional training resources. In
response to this, the planning of the CSVS Vascular Ultrasound Curriculum
is currently underway.
Author Disclosures: M. Clemente: Nothing to disclose. D. Wooster:
Nothing to disclose. E. Wooster: Nothing to disclose.Factors That Inﬂuence Specialty ChoicedA Mix Method Survey to
Explore Student Choices
Michael Clemente, MD(c),1 Elizabeth Wooster, MEd, PhD(c),2 Douglas
Wooster, MD, FRCSC, FACS, RVT, RPVI3. 1Schulich School of
Medicine, Western University, Toronto, Ontario, Canada; 2Leadership,
Higher and Adult Education, OISE/University of Toronto, Toronto,
Ontario, Canada; 3Department of Surgery, Faculty of Medicine,
University of Toronto, Toronto, Ontario, Canada
Objectives: Information regarding the process by which students
choose a medical specialty remains cloudy. Research has demonstrated
that various factors inﬂuence specialty choice; however, the exact process
and the timing by which the choice is made is still unclear. The process
by which students gather the necessary data to make their choice is also
one that is not completely understood. The aim of our study was to gather
additional information regarding these factors.
Methods: An electronic survey was distributed to medical students in
a major Canadian school. The survey consisted of both closed and open-
ended questions. Roll out for distribution at additional locations continues.
Results: We had a 26% response rate. Respondents were almost
evenly split between male and female. Respondents were evenly split over
the 4 years of medical school, and 60% had not yet decided on a specialty.
Of those who had decided, only 6% selected a surgical specialty, and 76%
made the decision during medical school or clerkship. Eighty-six percent
believed information should be received during medical school. The most
popular sources of information were an aggregate Web site (67%) and sub-
scription e-mails (56%), even though students make daily use of multiple
forms of social media.
Conclusions: Medical students wish to have access to multiple forms
of information sources. Use of social media is prevalent; however, it is not a
preferred source of information. The majority have not reached a specialty
decision before medical school and wished to receive information regarding
specialties during this time.
Author Disclosures: M. Clemente: Nothing to disclose. E. Wooster:
Nothing to disclose. D. Wooster: Nothing to disclose.
Exploring the Training Experiences of a Direct-Entry Vascular Surgery
Resident Cohort Using Focus Groups
Faysal Naji, Mina Guirgis, David A. Szalay, Theodore Rapanos, John
Harlock. Division of Vascular Surgery, Department of Surgery, McMaster
University, Hamilton, Ontario, Canada
Objectives: Training in vascular surgery is currently undergoing a
transition in paradigm from a 5+2 fellowship pathway to a 0+5 direct-entry
pathway after medical school. Given the unique positions of the ﬁrst post-
graduate year 1 to 3 (PGY 1-3) vascular surgery trainees in Canada, they
are ideal candidates for soliciting insight and ﬁrst impressions of this new
training paradigm. Very few studies have explored or evaluated resident
satisfaction and experiences during surgical training, and, to our knowledge,
none have speciﬁcally looked at the Canadian vascular surgery training pro-
grams. The aim of this study is to qualitatively explore the experiences of
PGY 1-3 vascular residents currently in the 0+5 pathway, so as to provide
insights regarding the current status of vascular surgery programs as well
as aid with future program design and development.
Methods: We will explore the experiences of current PGY 1-3 resi-
dents by the way of interactive online focus group consisting of three to
ﬁve residents each. Participants include all residents in Canadian vascular
surgery programs and cohorts from established American Centers (Stanford
University and Cleveland Clinic) as comparator groups. Online focus group
discussions are recorded, transcribed, annonymized, then analyzed for
recurrent themes and patterns, culminating into a code book. Various qual-
itative methods will be used to ensure methodological rigor, including trian-
gulation and member checks.
Results: Currently a work in progress. A pilot study with an initial
group of residents was conducted. Themes generated from the focus groups
include increasing levels of responsibility, time constraints in the operating
room, collegiality amongst staff and residents, lack of academic structure,
open communication routes, and increasing acceptance.
Conclusions: By exploring factors such as resident satisfaction, pro-
gram performance, and residents’ overall opinions of the direct entry option,
we can ultimately provide insight into curriculum development and ideal
methods of incorporating a 0+5 program into existing traditional 5+2 aca-
demic training centers.
Author Disclosures: F. Naji: Nothing to disclose. M. Guirgis Nothing to
disclose. D. Szalay: Nothing to disclose. T. Rapanos: Nothing to disclose.
J. Harlock: Nothing to disclose.
